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GPIX gene encompassing the variant site. The primers used for PCR were as follows:
GPIXLi-9; 5'-TCACCTATCTGCGCCTCTGGCTGGAG-3', GPIXI, i-10; 5'-GCTGACCAGGCTTGGTGGAGTCTGGG-3', which corresponds to nucleotide for GPIXLi-9 and 2232-2257 for GPIXLi-10 (GenBank HUMGPIX, M80478). The PCR amplification was performed by a DNA thermal cycler (Perkin Elmer Cetus, Norwalk, CT) with 2.5 U of Taq DNA polymerase (Takara, Kyoto) in a total volume of 100/11 of standard PCR buffer containing 500 ng of the genomic DNA, 50 pmol of each primer and 10% (v/v) dimethyl sulfoxide. After subcloning the amplified fragments into the pGEM-T vectors (Promega, Madison, WI), nucleotide sequencing was performed using Deaza G/A T7 Sequencing Kits (Pharmacia, Uppsala, Sweden) with a primer complementary to the vector or the insert sequence. Figure 1A showed a variant allele sequence with a G--,A transition at nucleotide 2110 of the GPIX gene. Notes that this transition creates a new BstEII site on the PCR fragment ( Fig. 1B, upper ).
An allele-specific restriction enzyme analysis was performed to detect this variant in Japanese. Genomic DNAs from unrelated 53 healthy individuals were amplified by PCR using above mentioned primers. The obtained PCR fragments Ao B. were digested with an endonuclease BstEII (Takara, Kyoto) and analyzed by electrophoresis through a 2.5% agarose gel (Fig. 1B, lower) . Out of 53 individuals examined, 30 were homozygous for G/G and 19 were heterozygous for G/A. Only 4 individuals were homozygous for A/A. The allelic frequency, estimated from 53 unrelated Japanese, is as follows: for the 2110 G/A variation in the GPIX gene, G=0.75 and A=0.25. This G--,A transition results in Ala139--*Thr substitution. Both Ala and Thr have aliphatic side chains, but the hydroxyl group of Thr side chain makes it more hydrophilic. Since Ala resides within a transmembrane domain of the GPIX polypeptide (Hickey et al., 1989) , Ala139~Thr substitution may result in an insufficient surface expression of the GPIb/IX complex. Four individuals homozygous for A/A were analyzed their surface expression of the GPIb/IX complex by a fluorescence-activated cell sorter (FACS). Ristocetin-induced platelet agglutination test (RIPA) (Kinlough-Rathobone et al., 1983) were also performed to analyze if the functional GPIb/IX complex occurred on the platelet surface. Both FACS analysis and RIPA failed to show different patterns from normal (data not shown), therefore, the G--*A transition described here is again confirmed as a BstEII polymorphism of the GPIX gene with Ala~39--*Thr substitution. This BstEII polymorphism will be useful for analyzing the GPIX gene or for a linkage analysis as an intragenic marker.
